Experimental
Apparatus and Chemical . Fluorescence measurements were performed on a PTI QM4 Fluorescence System (Photo Technology International, Birmingham, NJ) with a temperature control accessory. The microstructures of the CNPs were examined using a JEOL JSM-6700F scanning electron microscope (SEM) and a multimode AFM (SPI3800N-SPA400, Seiko Instrument) having a piezoscanner with a maximum scan range of 100 µm × 100 µm × 5 µm. Samples for SEM analysis were prepared by pipetting 10 µL of the colloidal solutions onto the silicon surfaces. The samples were dried in air for > 10h before they were loaded into the vacuum chamber of the electron microscope. XPS measurements were carried out on an Axis Ultra Imaging Photoelectron Spectrometer (Kratos Analytical Ltd., UK). Monochromatic Al K X-rays (1486.7 eV) were employed. The X-ray source was 2 mm nominal X-ray spot size operating at 15 kV, 15 mA for both survey and high-resolution spectra.
Survey spectra, from 0 to 1100 eV binding energy (BE), were recorded at 160 eV pass energy with an energy step of 1.0 eV and a dwell time of 200 ms. High-resolution spectra were recorded at 40 eV pass energy with an energy step of 0.1 eV and a dwell time of 500 ms, with a typical average of 12 scans. The operating pressure of the spectrometer was typically ~10 -9 mbar. All data were collected and analyzed using software provided by the manufacturer.
Thrombin aptamer was synthesized by Shanghai Biotech (China) and labeled at end with FAM dye. Thrombin was bought from Sigma (U.S.A.). Bovine serum albumin (BSA) and human IgG antibody were from Dingguo Biotech (Beijing,China).
All work solutions were prepared with 0.1 M Tris-HCl buffer solution (pH 7.2, 50 mM KCl, 10.0 mM MgCl 2 ).
The Preparation of cCNPs. Pristine CNPs was obtained from candle soot. To prepare cCNPs, 4.0 mg pristine CNPs was mixed with 2.0 ml HNO 3 (63%) and 2.0 ml DMF, and stirred for 12 h at 100 C. After cooling down to room temperature, the upper 80% of the clear solution was removed by ultracentrifugation and the resulting dark powders were collected. The collected precipitates were cleaned with distilled water and subsequently centrifuged at 14000 rpm for 10 min more than three times.
After dried at 60 C for 3 h, 2.4 mg cCNPs were obtained. We prepared the cCNPs stock solution by dissolving 2.0 mg of the cCNPs powders in 1.0 ml highly pure water, the concentration of cCNPs solution of 2.0 mg/ml was received.
Potentiometric pH Titrations. The potentiometric pH titration experiments were
carried out with an ionic strength of 0.1 M NaNO 3 at 25C. All measurements were performed with an electrode connected to a PHS-3C pH meter (Shanghai, China) at 0.1mg/mL cCNPs. The electrode was calibrated using standard buffer solutions and no corrections were made to pH values determined in the aqueous solution. The 
